Fibrinolysis and thrombosis of fibrinogen-modified gold nanoparticles for detection of fibrinolytic-related proteins.
Fibrinolysis (plasmin-mediated cleavage of fibrin structures) is a process in which fibrin clots can be removed from blood vessels, allowing the return of normal vascular function. Although several methods have been developed to measure plasmin activity and plasminogen (the plasmin precursor) concentrations, they are only moderately sensitive and quantitative and require large amounts of reagents, limiting their applicability. We developed two simple, label-free homogeneous assays using gold nanoparticles (Au NPs) for detection of fibrinolysis-related proteins and their activator (urokinase that converts plasminogen to plasmin) and inhibitor (α2-plasmin inhibitor that inhibits plasmin and plasminogen bound to fibrin). We used a fibrinolysis-based sensor, based on plasmin-mediated cleavage of fibrinogen-modified Au NPs (Fib-Au NPs) leading to aggregation of Au NPs, to determine plasmin activity in a biological medium mimic solution. A combination of thrombin (Thr) and Fib-Au NPs allowed us to analyze plasmin activity and plasminogen concentrations in serum through Thr-induced agglutination of Fib-Au NPs. The limit of detection (LOD; S/N=3) of this sensor for plasmin in serum was 0.4 nM (ca. 1.7×10(-4) unit mL(-1)). These label-free assays offer several advantages over conventional assays, including allowing rapid and simple readings with the naked eye or measurement by UV-vis absorption spectroscopy.